® a * m & n it (j p) ® ft ?r & m m 
© & m 4# 1^ m (a) 0S64- 18823 

©Int. CI. < a8Uffi^ ffrtfiaS* @'/>§fl K?D64^(1989) 1>E?23B 

G 06 F 3/033 3 6 0 C- 7927- SB 

©43 s SB Pg63- 112668 
@ttS EH BB63C 1988) 5^110 
gTcft^S ©1987^5 ^ 11 B@#@(U S)©047, 478 

@f£ 53 * T^'J^-g-^H *7*7**7<>N 68601 zjay,<x -tf- 

- v v -f'f-x^h i ;~h 2722 

13 * h -"^ xyu T^'J^-g-^H ^7*7^^ 68601 3av<* 

? y^^MJ-h 766 

P A fOi/ xu^h.a- T><j/>£-JSS ^y'yxftW 68601 3 a y/a h 

03»,fL/- ^x/u^^r-c — a— 2064 

K 



W 19 $ 

1 . H © * * 

2 . » STF M * «> «E H 

(1) EffiSB. _t SS . T SiS S5 . 55ffll*r3S&ffl^-5 

5it«arfi6<e»M/<*;u«ia K & ^ X . 

>fl 1 t*-^t{f52t'-^&4iiHoi35l t* - 
A 35 £ i£ i: SB 2 t* — A 52 £ Sff £ . 

nST ffi SB 1 fc" - A £: ffi 2fi SB 2 fc'-ACOig&lcKa 

i£ ft 3S a a SB 2^IKlt:-A^fSl^ai: £ fiff . 

fflaejBiai/»2^fte-z*aisia5safl!)**ji». 

H?IE25iatf&2fc:-ACO#>'/&. — X © £ 3£ 

fS]2-t*:-5><<nJ«i!i-t?;&*J. ,1 © j£ £ A 

5 - > * . ffirK^^'j->©fflffiiEa5i»&ttw-3 
r. B?aa>fc3!B*rarcnsr. rtfi&f-rw. is 51 -r 

4 t t tiK. ilfiffiA? 'J - VtfMi 
t 5 *j <7) T U . if: 



mrsatJ! i atfsff2ggia£HK«fc u as i*j s ft © 

KU5l&U t jIT2ti-A60HlS5^©, ifi 22 * ^ »J - 
>©EIUiclEaSftfcS0fSSBfefi8*.. ^(7)^04 

c £ * ft fi£ k *f L X . iS0£©£i£-c. tKr3C5R 

wizzm i a j5 2 - <o fa 3E ?3? 5g <& fij si if* na 

RaW©«-*0»WJS:tt#PraflJ 1 a & 2 £ & & 

imF se t* - A . K s w g a A* •» s W U fit IC. 

atijea?iat;!g2t*-Ai-tft-eftstti&afc^ 
©SBiatf^oMf&fcj^iHfcstfff*.. a* a as i 

A CO HI Sft K *? ^ r , uifffiA^'J — v©.fi?KiEfl5 

ajjtt<ica*ftfctt*icfi?»ur. a* *d a? i a 

i«l 22 1* f* C «fc »J IS W 5 ft ft K? tc. b2 35 1 a 
^ 2 fc* - A © ft £ ft £ & 22 £ ;tt T* L . 



* f- tf> tc . »3ESBl&tfiB2jfeffltt*l«ai:. f * 

t & « ^ * a ft* '< * * « a - 

(2) KUi/jn2t*-A2(Si^aA^.-e*vfii0 

O) 3? i& 1/912 tr- assise*. *ft-£ft*a 

jLTv**a#*<i>!Bit«>ttM'<*>»'Rax. 

(4) iisaas. T«sssa.tf# ft <ta # « sb * * 

* .j-ytoSffiKK&ura a* ft 
fc£-r * ft r> r . 

£ & 4 9 F5 £ . 
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ra la ss t . is 3i '< * - > ? - ffl £ * * 'J - > & 

$ l J W 31 *** * © R5 • 

ij - v « 0 ij ic aa a s n w a n 

i»ffij5t«-»iaicaofcftffiK»^t:. iaoi£co 

ra e a* i atf!R2 t* - a to he ?s f*nc a ^ ft a» as 

^&i3^uo-5<J5i&o t 3;2^tfyi)aisiCcfcu. 

£ W L it m tl JR 1 & t/ 5TE 2 f - A S: S IS a ® H 
t , 

iisr ffi da w « » a a t * ^ • ffl a a? i & u< a? 2 t* 

-Ato3Sr£Jfc3*o1"*H*rai:. 

& *0 2 ft ft ift 22 S ffi ^ W IB t . ira 3E W 31 '< * - 

y«isrsa^riafflHfl)»«&*tt^^- a? is ft f* k 

A tJBRiftft"?®. tuF K 35 1 & t/ 55 2 t' - A W 

SB 2 t* — AwftSfia^^w- ffi & * ? ^ - ^ c 



3.&q8<o»isft-2ft t B 

# $ft R8 t± . tttt><*JU3SH2fct/*n&ffifflT« 

tcw-r * . 

» /< * ;u tt . HsBtttf©*-* ft 
a^x^u-fxf'J-:/. x H <& <o ^ 

( t$ ^ w fit ts ^ ^aa) 

tO*StOfctO#ft*. 

& fit IK & ffl *» ® & 4 a; * c * [i * ® S 

* . a ft ^ u - & t ft * 
t 5 ^ * • 

ffi ft* ;< * ;u <o &>j <0 m tt . A^'J-vJiOS^^ 
si£(OJtto5f^tt<Dft*£Sl3JMfc&'eft*- - CO 

S co ft >< * ^ l± . t£ IBUi i: fffi K 31 o a> A> ft 
ii^, iS 15 t£ 7 n - 1 & & 31 h T 6 t t K - 

# « & < * w *a ^ w & ^ # ^ T 11 * «ft *s * £ # & 



IS M y< * ;u (0 8>i (0 M tt . ffl . ^ ^ ffe co ft ^ r W 

g o * ft * .« * s ft ^ • * fc * * 7 'J - > K W *T 
(ft to tt « * ;u * - 

->co 2SWf»Ki''5«a2lS-t^^^ t * L E D ^ )?,J 

s to 511 a it & ft . z. ft * g> 5a I* . i « i 0> w *e 

Oa Cf, to T ic . LEDtO*ia^Ki2C<*»-SStf'C^S 
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2£ 7. 9 'J "- > £ 
n/:S!H % 52 ic 

or. i so jk w 

i: . 

ic S2 * ft ffif 

35 2 t* — co zg 
& w e ic j: y . 
* a u i& * a ra 

35 1 & C/ 35 2 t* 

r , aa ik tc 

35 2 fc* - A CO 

. ikT ffi 35 1 & 
JE 7. 9 U - v K 

©rat & * t- Ti 



* co a **= -c a& 
ye s u * ^ 

« tt u: * * 
? y - > ic tt # 

tr 7. 9 y — zs \Z 
. t* — A S * ^ 1/ 
U> T Sf1: S ft T 

G3 # CO X 9 U 

: iS tt KL W * 

, * . -r * - 

' *J 7, 9 X (± & *U 

c c tc jg t; r ^ * , 

i (0 ft # & x. * v 

> # a co ?b ^ a .a 



* « «n « in l <o a m it . ejtas nttsM-'U;[, 

* 52 W CO 35 2 CO B to it . hi ft fa a (o j: ij ,> ^ ^ 
8 jg /< * ;u a £ & {K T o c t tc £ * . 

* ft ( vj co g* 3 <o s tfii it . h * « js r . n et tt k 
t <* ft . a o & m Ai * ;u $ a & & {j* -r a c t tc 

£> 6 . 

* 35 «fl CO 35 4 CO 0 ti , f JtfljJifi 
5 . 

* J& nfl co 35 5 co B ftli . taaflc^x^A^u-f 
^< * ;u . 32 ft Sir ta -r a 7* u w ^< * ;u . f 

&t/fkcoJ&5£cottffa7 r w'A7*u^>'>**;ucoi?fc 
-T r co *p *g * ;u -< a 7* u *f t a *> ££ fij $ 
ft9*StH£:ig{K-f*c:i:VC<&a. 

^%^coSB6coB^i±. ^fl>fe^$5(acoSf^C 



■j-vcau. % w ^ a . 

•J — K «> a ft A» (15 ffl <t S ft 5 t . "7 -< 9 □ y c 
£®T<0«l'i3K. t'— ACOffijKfiSS&Jt 

sci-a. xco«te>^tgM^^;u^aii. &*co& 

Sft'J-Kti. ffltaSc0^i£r3Jii$^i. i 
o to a co »J — K tt . «J 7 - 7 ^ ;i/APVOF 

fSH % -if »; 7 y ft t" - U X V (polyvinylidene 
fluoride) CO^&ftU, ^ t: » 3 U t . S^^tC 

ti. M/a«c0^/3l±. Iil£9 5^n>A»^54S 
^□>coi35T?^y. Jt" 03 . ^y^rit/SU < li 
xX-r;i/5 - OAC0cfce»>i:^S<Oi»v^ffi?fe^rL 
X^i. PVDF7 ^ ;u A li U /zJK^-C. TtTiK-C 
Af-«IfigT. "a^Sr^ti^ftfcKfic, /5$^r[^C0 

t 4. 

U 7 - — h lx . 0.64cn X 5 en (1/4 

-r > x x 2 w > f- ) co wot tc W S5t $ ft a . c (0 /h 

>i t± , #lC£:7f£ft. 3- COPVDFCO f^i±^ b- Jls 
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& \t ? K -t? 5: ft * K L 35 a & iS 0* -r a w t C 
^» . 

^ 12 "i! co m5 7 (0 a tf; ti . ^ ^ A y u -< j< * ju h 
t^tctiim^fti, (SvCOaM^ieSrttiao/hfg/w 

* ^5 »W co 35 8 CO □ if-} It . 23 £ 5ft # -2c £5 *C . ^ 

tt a >j . aft ^ co a n m ^< * ^ is a & is m -r a 

c t i; A o . 

(^l^i$:^£fe-rifc^co^9) 

xftwit. i^watty-Ksseffl-r-stico-c, 

Zcoy-KA», #^ftax*;i/^ — C035 1 & C/352 
f-ACO^IuI&S:^. jStf57U-/,iOCIloas&^ 

x * ju * - co t' - a (± . raftj&cOi&ctfiaicjs 

tiii£iK!MfittcJ:yS^-r-6. y-Kco 
taoffi fSj $ S: ffi * . ftac»3ffiLfctt*089 
i: M 5 . ffi X t± ffi (0 S ffifr 7* o - 7* ic J: u . # # t$ 
x*;u^-cot*-A&iiaiht, ^S&5»raWtc^ 

rfti±. 8&><*^&aco&*n®*c,j;yf3*a;* 



a .ft fc 2 ffl j: y . y - k it ' w * -c a a . 

;UX>l0^r*55^^ft/!:A-^ — (Carter) CO if A 

A* ti ^ n . 2 /S CO £E fa if y ^ - 7 ^ >u ^ co fJ3 c 

in*. 7^Vl/AC02-3C0f*?ffi!5!±C0Ra£faflft 

ic » m -r * fc y> iz . « ^ tt x. ^ * ■> ^ ^ ^ ffl ^ 
ft. ra-oaacMW-ra. 

ft . * ft 6 IS ft r 4 . >h 5 <c v > 7* Aw< * ;u 
S IS »J W 5 t t t. t . /< •< ^ ;u co S 5 co & B tfi 

"j (ig *c . y - k co s ft co j25 a js £ a ca l t 5 . 
y-Kt±. mi isov ©sat ii tarsoiuco ft afc© 
■c . ft s ft a . 

/< -f ;u ti . w > 3» ;u * <o r . y — K t± s 
ft t y . fflft-r<&. 'W^fco/afcftgjoTSi 
ffi A« 2 ft a t ... > W ;u tc £ ii a 2 #c co /h >t 
cof5tttctjgT6^(Siffiatci:y. loco/atiSg® 
L. teco|f?t±tR^TS. 2oco^(i«lc»^Sft 
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To*-C. 'J - Kt4n?t&tciS#i b . f3AaS*.fc2 
a ft £E ic jC ?? u r . gtt&'icsits. y — k 14 . 
ti t£45JK v v )\> * << v f l r. # t* - a & titfao 

R » ft IS 1R tt . iEta-feviy^'Srx-^Srffiffl 

ft y ^ x * v 2 X 14 »J - K K A U t* ft r ^ 
6 . 

/£ Itt -fe 5 ^ y ^ •> x — ^ t± . ^ * v -< JOu 31 £E 

< a jb s n 2 # ei -t <o £ & 1: ^ * y ? # # -c 

f£ £ *i T £ . t 7 5 v f »fil±. J: »J 531 H "C . 
±a4«)ttffly-KO»^«*^^. t" x V 1: 7 i 

yjii, s © *c * -a a « -c . & if tc < < . ifr nic 

CRTiEi««I4»5l35r*K«fc l J- ^ - ^ & W 
-T*. £:* co H u: . t:-At4i££&T'-:/£:£ 

x*;l/* — 14 . zcora. a*60co(2:7-f-M 
# & ~T * CO "C , y - K CO & H t4 . ^ i: £ ft it T . 

■eoisifljftia^raii. 2 t- y # r & * . t" - a it 

y - K S i: -t <0 3> co IS 7L K <fc l J . fi«*^ A - R 

$ n * . t'-^i4ira7i&iao-ctt^fs^^5i 

$ 5i t* - a # . *3 31 *f -r o jv m « in tc m u t ^ 
tc. & *o 1- * & a saictt, 1 # <o £ ss *a & 

& £ ^ . fc'-A8*nSl4{3^£fcl85»Ki£*. 

3*£$(&&73lSA>£C0<3^A ; . StMC*-r5:/y*iS 
n * . d CO r - *14 . &SrB#C0£.;£3£fc'-AC0ft 

*vczcox-5M4. = a 3B ft t J: *J . x * u - 
>vc#^*;7n-7coxY&£l$:JttX'f*coKfce 
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3i iz C R T 7 s w A '/ u -< CO 05 tc >-f T £ # t'i t* — 
A CO & n £ 2t T * Z 4: * *T fit "C & * * * C T . 
IS * ffi :TE ^ CO g ftf 1*P # CO & 3 5: .U VI T o C t * £fi 

* 55 iw k ni s n * hb jr w as it . asjif-y 

tJoiU^. C CO f - 7 14 . 5 it & y CO ft £ K 

ub fli ^ < . s it & y t — co # n f - a s n w 
s-tt-^o. x * ;u * - & sua a k js a *r 

-5 . v> < o A* CO 01 Ifl CO i£ JR W r — y 14 . Pi i l i S °- 
7800 . 7900 . 7590 . 3870 CO T I- . 5 * V 5 • v -f 
Z. > ? • 7VK * V-i77^7 c a7yvi'' - A 
>r X — (Minnesota Mining and Manufacturing 
Conpany) \Z «t yS^iaS^l.*Cv^4. 

*4go^u:tgffl5tT.4)>eaBiac;«t«MJffit4. 

* ft & x * ;u * - ff) t* - U t4 . x i y 5 U <fc U 

■e A s . /<9-^^7-ri4, aii'j-KtAfl'itt 

C CD - 3M4 . -55tS{StC^-fo'?JS 
S^lfflUt. gjft'j-KCDmtSSr-^tC^^^^. 

«0 ic. JM«»^J:yffirasn'5fi < ?SS>l4 9:tOii5 
y -c a s - 

AcolSA'*. x?y — > i: isi t7 6 ft . i&St'-A 
& as s -r i t , w\ is to uti if lift *<j js ^ »o ffl hs e 
^A*»iS^n-5. «»»«i»fl)f Att. imtffefe 

^S^e>co><;fACOBlRfltc^b. jfe 2E >n B co iiS 

gu ^ »=» co ^ */ a co it.? (a & it «i -r * . *s a s ipj 

iC t; if 4 t: - A CO ffl 14 * CO i£ y t? P> h . 

ft IS = 180* - 2 (a) +cos 2 (ft) 
St * . a tt - tfi) <o ft JfS ft it 6 y - K CO lb 5 

co m « . f i4 . y - k © w & a . t (4 . t* - u ft 

a fc f 14 *D & -ft -C y . t 14 , 5fe £ & #1 IS CO 3S 
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t - k <n fi a . 
- 4 # # » t* - 



its: 



& JR W t- - 7* 

z t* - a & a 94 

« 15 & ic iS & -r 
/ li . SH .u ft ^ 

i * V * • 7 -< 

i r U V 5T * *J 
Manufacturing 

iflKJli, ifc # Vk 

. th us r § £ ic 

x * * 5 IC i y 

s m -r s . * k , 

W * ft ^ x£ ft - 



2B 4: . lilltf&&8a**<0f3^t0ri;/fc*i-5rt-j : 
5it«T8-»Sh5. Cft*3-Dt0fiIicJirf&. 
3>tTi-3r t J:y. ± ffi tO * * £ . 2 * CO fc* - 
A to ft fSZ tit St 3 $ ft 4 . 

#jteXtim<0(si52t0X Y&8tk;£Jit^4*:s!>k:, 
x ffi <0 <fc 7 tc U T 2f U f- ft j£ & ffl v> . 2o^± 
O 51! ^ # 8 * S A? r* < X\±Kt %t£\y. 

Y %o tR tcocL X = YcotL 

3£ 'P . X, Y , L. R . d 11 . ^1000^^ 7 

(is/sen 

W r 4 . 

K <fc 4 KAi^** J\s& a CIO) t± . EJftBtO 
7U-^(I2)^l3iti^. 7 U - A (12) l± . ± 
fflSP*f(M)t. T £S SB # ( 1 6) i: . {J8 # SS # ( I 8 ) 
(20) £. *ft£c04UCjefi££ftfcEEgftJ&tO53QS5 
(22) £ (3 * T w 4 . 7U-A(12)tx. & fg « A ? 

'J - > z i± i « r y x t* u ^ j ? * ;t/ ( 24 ) tc ft y ft 
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tt * c <t ifi pi rm v & 4 . /< * ju ( 24 ) i± . eg □ & 

(22) &*>l,T«iISL-Cv*4. 

± Sff 7 u - a (14) tc t± . i # a s\ 4 s; > jr (26) 

( 2 3 ) A*» Jfi * ft X 4 . & /\ -7 > V ti . f#g tc 
##«x 5 y 9 (30) i:S$!#.«te^&*08(32)$:«3 

T o 4 . <7 */ > ( 26) (28) tc ti . Xtft® 

(34)^ aaw d<o#ftis(34)ti. 35 6{atc^ 

T J: 7 IC, fiH 3 7 ) J; y 0 £ft£/J\fl,(3G) £?f U 
Tv*4. /Jxa(36)ti. )!6 O t' - A 5: . # (37) £ 
t T tft *0 (B (32) tC & 4 a CO fc? > - >u<0 & g £ 

* 5 v * (30) A*f*ffl U fco?. -A& 

:®f-Ait. fi(37)i:afeu. *uy 

- K (40) COifi S K J2 It « (38) ic <9 n 4 . y- 
K (4 0) (i . S55@K7nTJ;3c£l* *>"(46) i; i y . 
aiSBT^fig^ — ^C03Jatti7 7> -f (42) (44) CD RB IC 

•i-K(40)iiafttsiii:4ot^a. 

ft fttfc t* - A ffi y _ k (40) m a (38) tC ^ 4 t . 



3tt ifi ffl * fir 3t 85 
tc iS i" 4 C i: 
'J — K K A vtt 
S Jbf -T 4 ^ JCE 
- ^ tc «6 "T 4 . 

a & ji -r * fc 

^ S 3 i± )!>: to iffl 

n . ife xE t* — A 
rt» »b li?) 31 f& fS 
=7 u t± , OH if & 
£ £ *a 8 a 
. m ^ 4 ^ ird 
x $> 4 . 

; 2 (ft) 

■ 4 y - K (0 ft s 

t (± . t' - A ft 

I "C ft 4 . 

sfe 3fi W » « « 



y->(24)$:«WyS^r-y(4 8)(0^iaj^ 
& * ft 4 ■ SMr-r(4S)l±, 7 U — A(12)(0T 
SJ i: (5i {Kl §5 tc If X 4 . 

SIWx-y(48) t±. (vetro- 
reflective tape)"Cfty, C ft (it . ft ft & t" — A 

&S/Mx-^(4 8)k:a^4tOi:iES^i07 3 *($ik: J R 
/W t* 4 «fc -Mc # -3 -c <^ 4 . fifl ^ . s ^ t* — a & y 
- K(40)tOiSig5tcattfem(38)tCigiS L. StC« 
(37) to t* > * - ;u(36) ic % y . ztot*>*-;i/ 
(36)S:^ur. ^7^1 83 ( 32) tciS 4 . 2 <B tO x i y 
^ (30) A' * tO t* - A (50) (52) tOift&li. dilate 

^ r ^ a t ^ s n r . 

E3fti^7 U-A(12)<7>j 1 Sii 7 ^-ASP«(I4)tC 
t±. 1 #tO?££H$(S(end-of 

-scon)^jEQ<9(54) rt* 
Ift y ft »a ft T ^ 4 . i tO & *a g (54 ) tt . y — K 

(40) cog Si to ft ic. jaSfiiSi-C^5!ET4K?^. 
«t'- A (50) (52) & SlS4J:HioT^4. 

'J - K (40) (O^ifiti, SB4Aai;SI54BI3tCiK 
SftTt>4. y-K(40)t±. »^^(60)tU>jf| 
/BSftfc. 2 0(0 ^E3ttttI^2II«(56)(5a) & x 



n*4. <S6) <S3) tx . *7&f±<Ofct**r g ft 

TM4(0#$?$L<. » tCT^ >T 7 - j(Mylar) ^ 

*2H«(56)(58)t±. ^iSlcS?v^3jaft ? 4 ;u A 
(62) t . &MffilZWl<am^'Sti£& 7 w ;U A(64) & 
:TJA.T^4. ^©«(56)(58)tOi5S t±. tS t£ 9 5 
^□>i:54i^a>t(Ora-Cft4. 2 ffl CO X K y 

y y to tt [rj -r 4 is at as (6 2) to i:n ic (i . a t± x ^ 
*^^fl3(6i)^at^»ift. cft«itort^iSfiias& 

[3i-<0«fiiK«if$LTi>4. 

1 ^ to iSttl (66) (68) . 2iHC0i3fttt£i7 7>y 
S5«(4 2)(44)k:BS^Sft. ttffl'J- 
K(40)tOjSSlfrftKGJj!iQ-f4J:7LC*:^-c^4. 

«tt (56) ess) tt . ffiftffi?a.-j? y ^ - 7 j JU A 

PVOF. 00 y 7 y {t f X y x > (polyvinylidene 

fluoride) & ^ ^ . * O * 0 tO PVOF CO iH ^ ^ ^ K 

4 . c ft a» , y< vu & & r£ -r 4 . 

'W^;b&«^],TEPlUl2ft4'3{aii. ti ^ 50 
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Hzo* m & & tt . ntfisovuo rssttsn. c: co 

35 H $& » £ > W * * ;u * s y * -f v & z> <d v , 
a ») # £ c , *a si ffi k <fc u . /<Y*;i/«-/3tf 

2 ffllCO g3#(56)(58)tf. # U & # 5 . £ K 
ff - U f* U , 51 S St U 0 t ^ i £0 -c . y - K 

A?y->C0£iB&&>2Jy. fc* - A <0 (5 i£ & t!> 

4 # k . u — K fct itti 45ffi-e ffift-T 

-t * *C . ij - K (4O)CD«(3S)-C0£fHl U . ti(*90 
5S^ttf-A(50)(52)$:. A 

g52A@t©2Biati. sii <o & t& #1 co y — k 

(70) HUt^4. 

y - k (70) n , - « k a (38) i^tu-^y 

#&£aB$w:, lil£45Kco:* S ^UE^Sftf * . 
^3A@fcjB3B@i:H, — 3S tC & (38) & ^ U , 

{& S3 -e n * ? ii (82) y M it *=• n fc S'J ^ fig ^ 
O5iJ-K(80)tfSiivtv^. n * 5 (32) l± . 
Jtfl$lifiKi8att7-( ^/A (88) (90) ft * i *f <0 
■fe55y?«7x->> (84) (86) VI & *ft S ft "C V> * . 
^ x -/>(84) i: (86)<0[H i3iattgStt(92) 
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